Rheumatic Diseases in Uveitis.-Some of the series of patients with uveitis in whom the incidence of rheumatic diseases has been investigated are shown in Table I . The reported incidence of spondylitis varies from 2-4 to 25-6 per cent., and it is probably significant that Vesterdal (1951) found that the incidence increased from 5-7 to 20 per cent.
when routine radiographs of the sacro-iliac joints and spine were taken. Iritis has been reported as the initial manifestation of ankylosing spondylitis by Teschendorf (1933) , Birkbeck, Buckler, Mason, and Tegner (1951) , Forestier (quoted by Romanus, 1953) , and Romanus (1953) . Vesterdal (1951) , who found rheumatoid arthritis Uveitis in Rheumatic Diseases.-The reported incidence in rheumatic diseases has varied widely. In the larger reported series of cases of ankylosing spondylitis, uveitis was noted in less than 10 per cent. of cases by Fischer and Vontz (1932) , Golding (1936) , Scott (1942) , Polley and Slocumb (1947) , Parr, White, and Shipton (1951) , Sharp and Easson (1954), and Michaud and Forestier (1954) . Hench, Slocumb, and Polley (1947) found an incidence of 11-6 per cent., Hart (1955) 13-5 per cent., West (1949) 15 per cent., Bernstein and Broch (1949) 20 per cent., and Romanus (1953) 28 per cent. Hart (1951) found that the incidence in patients over 45 years of age whose disease was of 15 or more years duration rose to slightly more than 40 per cent.
Conjunctivitis is the commonest reported ocular manifestation of Reiter's disease, but Paronen (1948) found iritis in 21 (6-6 per cent.) of his 334 patients, and Zewi (1947) in one of his ten patients. Ford (1953) found relapsing iritis in six of 21 patients, selected as having recurrent or chronic arthritis over a period of 5 years or more, associated with venereal urethritis.
The highest reported incidence of uveitis in rheumatoid arthritis (4-7 per cent.) is that of Bauer (quoted by Berens, Rothbard, and Angevine, 1942) ; Duthie (1955) found that seven out of 210 patients with rheumatoid arthritis showed signs of active or old uveitis; Michaud and Forestier (1954) did not encounter uveitis in a study of 100 rheumatoid patients.
It is generally agreed that uveitis is rare in acute rheumatism (Coburn, 1931; Rudolph, 1945; Sorsby and Gormaz, 1946; Nutt, 1951) . Godtfredsen (1949) , however, reported iritis in 4 to 5 per cent. of patients with rheumatic fever in Denmark, but the basis for this statement was not made clear.
Material and Methods
This study forms part of a wider survey of the aetiological factors concerned in uveitis conducted by one of us (A.S.). The material comprised all patients attending the Out-patient Clinic of the University Department of Ophthalmology between January, 1953, and June, 1955 , suffering from uveitis, excluding those with frankly purulent infections (panophthalmitis), post-operative uveitis, and kerato-uveitis in which the uveitis was relatively mild and apparently dependent on the accompanying keratitis (e.g. uveitis associated with septic corneal ulcers). Those with kerato-uveitis in which the uveitis formed a major part of the disease picture, and appeared to progress independently of the keratitis, were included in the series. No patients had been referred directly from the Rheumatism Centre to the Eye Department.
The patients were routinely referred to the Rheumatism Centre, where a complete clinical examination of the limbs and spine was performed; almost all the patients were examined by one of two observers who were unaware of the exact type of uveitis present. Radiographs of the limbs and spine were done only when considered indicated on clinical grounds. The sheep cell differential agglutination test for rheumatoid arthritis (D.A.T.) was carried out by Dr. J. Ball (Ball, 1950) ; agglutination at a dilution of 1/32 or more at 18 hrs was taken as a positive result.
Definition of Terms
Types of Uveitis.-The ocular disease diagnosed at the patient's first attendance was classified as kerato-uveitis, anterior uveitis (iritis or cyclitis, alone or together), posterior uveitis (choroiditis with or without cyclitis), or pan-uveitis (iritis, cyclitis, and choroiditis). The anterior uveitis group was further sub-divided into three types:
(i) Granulomatous.-This type is characterized by an insidious onset and chronic course, organic changes in the iris, a tendency to form posterior synechiae, and keratic precipitates (K.P.) on the back of the cornea which vary in size but may be "mutton fat" in type.
(ii) Non-granulomatous.-This type has an acute onset and relatively short duration, the iris shows oedema without gross organic changes, there is copious exudate into the anterior chamber, but the exudate is easily absorbed and posterior synechiae are not marked except after recurrent attacks, and K.P. are small; individual attacks have a relatively good prognosis, but the uveitis tends to recur and may then lead to permanent loss of vision. (iii) There remained a number of cases in which the classification was in doubt. The patients were also classified into those with and those without a known non-rheumatic cause for the uveitis. Such a subdivision would probably be made in different ways by different ophthalmologists; in the present state of our ignorance only well-substantiated causes can be accepted. We have taken uveitis to be of non-rheumatic origin when associated with herpes zoster ophthalmicus, dendritic ulceration of the cornea, interstitial keratitis, secondary syphilis, superficial punctate keratitis, sarcoidosis, sympathetic ophthalmia, rupture of the lens, heterochromic cyclitis, and Vogt-Koyanagi syndrome.
Types of Rheumatic Disease.-The main classifications of rheumatic disease employed were osteo-arthritis, rheumatoid arthritis, "Reiter's disease", and "spinal ANNALS OF THE RHEUMATIC DISEASES arthritis". The category of osteo-arthritis was further subdivided into degenerative joint disease and "generalized" osteo-arthritis as described by Kellgren and Moore (1952) ; "spinal arthritis" was subdivided into ankylosing spondylitis and "atypical" spondylitis. The remaining rheumatic diseases, using the term in a broad sense, were grouped together as "other diseases".
Degenerative joint disease was diagnosed when the joint changes appeared to be due to wear and tear. Usually only a few joints such as the larger weightbearing joints in the elderly were affected. In younger patients the changes had usually occurred in joints which were mechanically deranged or had been subjected to excessive stress. Evidence of degeneration of intervertebral disks was regarded as the analogous process in the spine.
The criteria for the diagnosis of "generalized" osteoarthritis was a polyarthritis most commonly affecting the interphalangeal joints of the fingers, first carpo-metacarpal, knee, first metatarsophalangeal, and spinal apophyseal joints; this was usually associated with Heberden's nodes and characterized by painful and usually self-limiting episodes in the affected joints with coincident development of bony enlargement of the joints but without peri-articular soft tissue swelling or other associated features of rheumatoid arthritis.
Rheumatoid arthritis was defined as an arthritis, apparently unrelated to infection, showing a strong tendency to symmetrical involvement of distal joints of the extremities with thickening of peri-articular soft tissues of affected joints, a variable degree of constitutional upset, a tendency to formation of nodules in tendons and less frequently in subcutaneous tissues, and usually associated with vasospasm and excess sweating of the extremities and atrophy of the skin and wasting of muscles. Radiographic signs of juxta-articular porosis or articular erosions, and a positive sheep cell differential agglutination test, were considered strong evidence of rheumatoid arthritis, but were not essential for the diagnosis.
The term "Reiter's disease" was used to designate a syndrome characterized by conjunctivitis or uveitis and arthritis with a characteristic distribution and evolution following genito-urinary infection, usually urethritis (Harkness, 1950; Ford, 1953) or following dysentery (Reiter, 1916; Fiessinger and Leroy, 1916; Paronen, 1948; Marche, 1951) . In the female, severe or recurrent cystitis or a persistent vaginal discharge was accepted as the genito-urinary component. Stomatitis might occur as a less constant feature of the syndrome (Piora, 1953) . In a few instances, as described in the text, Reiter's disease was diagnosed in the absence of definite arthritis, but a history of dysentery or genito-urinary infection was considered essential.
Criteria for the diagnosis of ankylosing spondylitis were based on the clinical descriptions in numerous recent publications Mowbray, Latner, and Middlemiss, 1949; Hart, Robinson, Allchin, and Maclagan, 1949; Hart, 1955) . A history of upward spread of the spinal involvement and of exacerbation of symptoms following immobility was almost invariably obtained and movements of the lower spine and chest expansion were usually but not invariably restricted. Bilateral radiographic sacro-iliac joint changes were considered essential for definite diagnosis.
"Atypical" spondylitis was diagnosed in patients with spinal arthritis in whom the clinical or radiographic picture differed in various ways from that of classical ankylosing spondylitis, as described in the text.
In a few patients it was not possible to make a definite differential diagnosis between Reiter's disease, rheumatoid arthritis, and ankylosing spondylitis. In some cases, osteo-arthritis coexisted with one of those conditions. If rheumatoid arthritis entered into the differential diagnosis, this was considered the "main rheumatic disease" (see Table III) ; similarly, Reiter's disease was given preference over ankylosing spondylitis and each of those three conditions was listed as the main diagnosis in preference to osteo-arthritis. Table II shows the numbers of patients suffering from the various types of uveitis, subdivided into those with and those without a known nonrheumatic aetiology. N.R. = non-rheumatic).
Results
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ANNALS OF THE RHEUMATIC DISEASES
The proportion of patients who failed to attend for rheumatological examination increased steadily after the fourth decade, but otherwise the patients examined formed a reasonably representative sample of the total. OsTEO-ARTHRITIS.-This was the main diagnosis in 44 patients; in addition, two patients with rheumatoid arthritis and one with spondylitis also suffered from osteo-arthritis; 28 of these 47 patients had generalized osteo-arthritis. Table IV shows that there was no significant difference in the incidence of these diseases in patients with and in patients without a known non-rheumatic cause for their uveitis, and further analysis of the incidence in these groups by age and sex failed to reveal any significant differences.
It is possible to compare the incidence, in this series, of generalized osteo-arthritis in the age group 55-64 years with that in the general population of the South Lancashire town of Leigh (Lawrence, 1955 Twelve patients who were not examined for rheumatic disease had the D.A.T. performed. In two patients the test was positive. One of these gave a vague history of muscle pains, but had no trouble at the time of onset of uveitis; the other gave no history of rheumatism, but suffered from psoriasis and lupus vulgaris.
The incidence of rheumatoid arthritis in the 209 patients examined for rheumatic disease was therefore 10-5 per cent.; in the 221 patients who had some sort of investigation for rheumatoid arthritis, the incidence was I -5 per cent.
The incidence of rheumatoid arthritis in patients with uveitis of known non-rheumatic origin is shown in Table IV ; it is not significantly increased in the patients with no obvious cause for the uveitis. Further analysis, taking into account the age distribution of the patients with rheumatoid arthritis, and after exclusion of patients with spondylitis or Reiter's disease in whom the additional diagnosis of rheumatoid arthritis was unlikely to be made, also failed to reveal any significant difference in incidence of rheumatoid arthritis in the groups of patients with and without a known cause for their uveitis.
In the survey of the general population of Leigh in the age groups 55-64 years (Kellgren, 1955) the incidence of all grades of rheumatoid arthritis was found to be 5 per cent. in males and 18 per cent. in females. One of the thirteen males and two of the twelve females in this age group in the present series had rheumatoid arthritis. The numbers of uveitis patients in this age group are small but these findings do not suggest an unduly high incidence of rheumatoid arthritis. (Ball, 1955 REITER'S DISEASE.-Some features of the sixteen patients to whom this diagnosis was applied with various degrees of assurance are set out in Table VI . 
The mode of infection in the females was less obvious. Ankylosing spondylitis was an alternative diagnosis in Case 10, as was Behcet's disease in Case 11.
The uveitis was never the initial manifestation, and was anterior in all cases. It was associated with superficial punctate keratitis in one patient, who was therefore also included in the group with uveitis of non-rheumatic origin. This finding is of interest in view of the possible virus aetiology of both Reiter's disease (Dunham, Rock, and Belt, 1947; Harkness, 1950) and some types of superficial punctate keratitis (Braley and Alexander, 1953) . Relapse of the uveitis was not associated with recurrence of the keratitis.
Without Radiographic Changes.-In one female patient the three components of the syndrome occurred simultaneously; she had dysuria, frequency and vaginal discharge for 4j months, and nongranulomatous posterior uveitis and retinal perivasculitis for 4 months; she had pain in the back and one finger, and sacro-iliac joint tests were positive. In addition to the uveitis, four of the remaining seven patients had had both genito-urinary symptoms and arthritis during the course of the illness. The group as a whole did not appear homogeneous, and it seemed possible that the various components of the syndrome might in some cases have been associated by chance.
There was no obvious association with any particular type of uveitis; in one case the uveitis began with superficial punctate keratitis.
SPINAL ARTHRITIS
Ankylosing Spondylitis.-In 35 of the 38 patients in whom spondylitis was the main diagnosis the picture was typical or suggestive of classical ankylosing spondylitis. Some features of these patients are shown in Table VIII. Radiographic changes in both sacro-iliac joints compatible with ankylosing spondylitis were present in 22 patients. The disease picture in the patient whose serum gave a positive result in the D.A.T. was typical of advanced ankylosing spondylitis, and he had been treated by deep x rays 4 years previously with great benefit. In five patients the spondylitis, which was of many years' duration, had resulted in obvious spinal rigidity, and in ten others clinical examination strongly suggested the diagnosis. Although mild symptoms of spondylitis had been present for from 4 to 12 years in five of the seven remaining patients, in two the spinal symptoms had been so mild that they had never consulted a doctor about them, and only one had diminished spinal movements and chest expansion; in these patients the diagnosis was usually suspected from the history of recurrent "lumbago", "sciatica", or "fibrositis", particularly when these symptoms were aggravated by immobility, and was confirmed by radiography of the sacro-iliac joints. Two patients gave a history of an initial attack of uveitis that had preceded pain or stiffness in the trunk or limbs by as long as 4 years.
It might be expected that uveitis associated with ankylosing spondylitis would occur during the active phases of the disease, but the spinal disease was judged to be inactive on clinical grounds in onethird of the 22 patients. The level of the erythrocyte sedimentation rate was poorly correlated with the clinical assessment of disease activity, being normal in one-third of the patients, including four of the seven in whom the presence of the spinal disease was least obvious; the diagnosis would have been missed in these patients if the erythrocyte sedimentation rate had been used as a screening test. Judged by either criterion, therefore, it would appear that uveitis may occur during an apparently inactive phase of the spondylitis in a substantial proportion of patients.
The uveitis in these 22 patients was anterior, without involvement of the cornea or choroid, and was non-granulomatous apart from three doubtful cases, and all the patients presented with active disease in one eye only. Eight patients (36-4 per cent.) had had previous attacks of uveitis; in two both eyes had been affected, in four the same eye, and in two the opposite eye. This incidence of previous attacks is not significantly higher than that (24-4 per cent.) in the patients with the nongranulomatous type of anterior uveitis as a whole.
The thirteen remaining patients without radiographic evidence of ankylosing spondylitis all had clinical findings suggestive of ankylosing spondylitis, but the sacro-iliac joints appeared normal in eleven of the twelve patients with radiographs, and in the remaining patient there was probable erosion of one joint only. Five had symptomless restriction of movement of the lower spine, and only two, both men aged 60 years, had had spinal pain of any note; one of them had considerable limitation of movement of his whole spine. 
ANNALS OF THE RHEUMATIC DISEASES
ages of attendance suggested that the thirteen patients fell into two groups, one mainly in the fourth and the other mainly in the sixth decade. When these patients were seen it appeared possible from the clinical picture that the uveitis might be the presenting or initial manifestation of ankylosing spondylitis and that they might subsequently develop diagnostic changes, but this supposition is unlikely to be correct in the older patients. Although the uveitis was of the non-granulomatous variety in at least ten of these thirteen patients, in one the whole uveal tract was affected, and in three the cornea, one having a dendritic ulcer of definite virus aetiology; this is in contrast to the involvement of iris and ciliary body only in the patients with radiographic evidence of ankylosing spondylitis.
"Atypical" Spondylitis.-This group, further details of which are given in Table VIII , was formed by three patients who have already been described in the rheumatoid arthritis group, eight from the Reiter's disease group, and four who form a miscellaneous group. Two of the latter were males with non-granulomatous anterior uveitis in whom ankylosing spondylitis appeared a distinct possibility, but in both the radiographic appearances were unusual, and one gave a history of pain and swelling of the knee and wrist in India 7 years previously, which was suggestive of Reiter's disease, although there was no history of genito-urinary infection or dysentery. One of the two remaining patients was a female aged 46 years with right non-granulomatous anterior uveitis, clinical and doubtful radiographic evidence of arthritis of one sacro-iliac joint, and painful swelling of one ankle of 2 years' duration, in whom no definite diagnosis was established; the other is described below (Case 12).
Case 12, a female aged 62 years, with valvular heart disease, the second patient in the series in whom valvular heart disease was associated with spondylitis, had anterior uveitis of doubtful type. Some 20 years previously she had had a generalized polyarthritis lasting some weeks with residual pains in the feet for one year. Thereafter she had suffered recurrent pains in the limbs and spine and had developed Heberden's nodes and bony enlargement of other finger joints. The spinal curves were increased, the dorsal kyphos being fixed, and cervical and lumbar movements moderately restricted. The erythrocyte sedimentation rate was 17 mm./hr (Wintrobe) and the D.A.T. was negative. Radiographs revealed erosion and sclerosis of the sacro-iliac joints and symphysis pubis, the former being practically fused; the joint spaces in both hips were decreased, the femoral heads having a globular appearance. There was evidence of disk degeneration in the lumbar and cervical regions of the spine and of osteo-arthritis in the hands, feet, and knees. The changes in the limb joints suggested "generalized" or secondary osteo-arthritis, but those in the sacro-iliac joints, symphysis pubis, and hip joints were of the type occasionally observed after prolonged rheumatic fever in adult life (Thomas, 1955; Sharp, 1955) .
Ankylosing spondylitis could not be definitely excluded in any of the five males; the uveitis was non-granulomatous in four of these and was of doubtful type in the fifth. In the whole group of fifteen patients, the uveitis was definitely nongranulomatous in nine, and granulomatous in only one.
OTHER DISEASES.-Psoriasis was encountered in two patients with no disease of the limb or spine, and also in one with degenerative disease of the spine and one knee, one with rheumatoid arthritis, and another with ankylosing spondylitis. In addition there was one elderly man with psoriasis, who did not attend for examination of the joints, who also had lupus vulgaris and a strongly positive D.A.T.; he has been mentioned previously in the section on rheumatoid arthritis. The incidence of psoriasis was therefore 2-5 per cent.; Ingram (1954) has estimated that psoriasis occurs in 1 to 2 per cent. of the general population.
Two patients with valvular heart disease and spinal disease have already been described. Four other patients with valvular lesions gave a history of rheumatic fever: three had no abnormalities in the spine or limbs, and the fourth had radiographic evidence of neoplastic changes in the pelvis and spine. No suitable figures of the incidence of rheumatic heart disease in the general population in this region are available for comparison. Acute rheumatic fever was not encountered.
Polyarteritis nodosa was suspected in one elderly woman who had necrotic ulcers on her legs and feet, and in another woman, already included in the section on osteo-arthritis, who had multiple symptoms and acute arthritis of one wrist associated with degenerative disease of the spine.
A male aged 33 years and a female aged 23 years both gave a history of pain and stiffness in the knees some years previously, suggestive of Reiter's disease, but there was no history of genito-urinary infection or dysentery; the joints were clinically normal and radiographs were not available.
Finally, there were four female patients who had in common Raynaud's attacks in the extremities, but no other evidence of rheumatic disease, and six patients with spinal deformities. (Brodhurst, 1866; Rendu, 1899; Launois, 1899) and involvement of the sacro-iliac joints (Raymond, 1899; Galliard, 1899) in a polyarthritis associated with urethritis has occasionally been mentioned. Harkness (1950) produced convincing evidence that the urethritis is in many instances non-specific and of venereal origin. Ford (1953) , in a study of 21 patients with arthritis following venereal urethritis, found four who had apparently developed ankylosing spondylitis. Harkness also suggested that the same infective agent might be responsible for the very similar syndrome following dysentery (Fiessinger and Leroy, 1916; Reiter, 1916; Paronen, 1948) , the portal of entry in these cases being the diseased intestinal mucous membrane. Marche (1951) has reported that the clinical picture of ankylosing spondylitis may also develop in the dysenteric form of the syndrome.
Our findings confirm the association of unilateral non-granulomatous anterior uveitis with ankylosing spondylitis of which it may be the initial symptom.
In only three of the patients suffering from ankylosing spondylitis with radiographic confirmation was the uveitis of the doubtful type, and granulomatous uveitis was not seen in any of them. Ankylosing spondylitis occurred in 30-8 per cent. of the males and in 22-6 per cent. of all the patients with non-granulomatous anterior uveitis examined for rheumatic disease; the total incidence of ankylosing spondylitis, including those patients with atypical spondylitis in whom ankylosing spondylitis could not be definitely excluded, may have been as high as 49 0 per cent. in males and 35-6 per cent. in all patients with this type of uveitis. The incidence in uveitis of the doubtful type was about half that in the non-granulomatous type. The failure of some previous observers to find a marked association of uveitis and ankylosing spondylitis might be due to the relative mildness of the rheumatic symptoms in many cases, so that the diagnosis requires full clinical and radiological examination.
Non-granulomatous anterior uveitis was found to be associated with rheumatic diseases in which involvement of the spine was a feature, namely spinal arthritis and Reiter's disease. This raises the possibility of a connexion between this type of uveitis and a factor common to these rheumatic diseases which is perhaps related to the spinal involvement. In uveitis as a whole, these diseases occurred in about one patient in four.
Summary
(1) 209 out of 237 consecutive patients with uveitis were examined for rheumatic diseases. The sheep cell differential agglutination test was performed on 190 of the patients, including 178 of those examined.
(2) Uveitis was found to be specially associated with Reiter's disease (often with spinal involvement), ankylosing spondylitis, and some other forms of spondylitis. The uveitis was almost entirely of the unilateral non-granulomatous anterior type, and a history of previous uveitis was no more frequent than in other patients with non-granulomatous uveitis.
(3) The association of uveitis with other rheumatic diseases appeared to be coincidental, except in one patient with nodular sclero-kerato-uveitis and severe rheumatoid disease.
(4) The ankylosing spondylitis was sometimes very mild and apparently inactive; in two patients, uveitis was the initial complaint.
